Experiments with the new Geiger tube electron counter show that no prepara-
While, in general, this new form of counter seems to work much in the same way as the more familiar point-type counter, there are some differences which require special investigation. Furthermore, there is a slight disagreement regarding the importance of a specially activated surface in the tube counter which requires some attention before any conclusions can be reached on the subject. Although Geiger 1 reports that the same general method of preparing surfaces for active points also works for the wire electrode of the new counter, Kniepkamp 2 rather emphatically contradicts this point of view, stating that a bare untreated wire works as well as a specially prepared one.
In order to obtain further information on these points and to investigate the nature of these activated surfaces, the experimental work described in this paper was undertaken.
A brief description of the tube counter may help to make clear the nature of the problem. In its simplest form the counter is a metal tube with a fine wire stretched along its axis and insulated from it.
To operate the counter the metal tube must be connected to the negative terminal of a battery of one to three thousand volts and the pressure of the gas in the chamber must be reduced to a few centimeters of mercury. It is also important to dry the gas in the chamber. This energy should be quite sufficient to produce a momentary evaporation of the gas layer at the point of impact and the free or shared electrons will find themselves exposed to the intense electric field existing at the point repelling them from it. As they are pulled out toward the chamber walls they readily acquire energy sufficient to ionize by impact, and the positive ions so formed return to the point to release additional electrons. This process continues until the gas layer at the tip of the point has been momentarily exhausted of electrons, when the discharge ceases. The gas surface can quickly secure a fresh supply of electrons by diffusion from the metal of the point when it is again ready to operate. This explains why it is possible to get a series of discrete counts corresponding to the entrance of individual particles into the chamber.
Turning our attention now to the tube-counting chamber, we will try to adapt the explanation given above to the method of operation which has been found successful. 
